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phenyl) dichlorothiophosphate. In practice, the 
alcoholate employed is preferably the sodium salt 
and may be prepared by reacting the desired 
alcohol with sodium in an inert organic solvent 
and conveniently in an excess of the correspond- 
ing alcohol. The reaction between the alcoholate 
and 0-(2,4,5 - trichlorophenyl) dichlorothiophos- 
phare may be accomplished by adding either 
reactant portionwise fo the other dispersed in 
the reaction solvent. 
The above operations are carried out with agi- 
tation and af a temperature of from 10 ° fo 85 ° C. 
The reaction is somewhat exothermic, and tem- 
perature control is-maintained by regulation of 
the rate of addition of the reactants, as well as 
by the addition and subtraction of heat, if re- 
quired. 
Upon completion of the reaction, the solvent 
is removed from the crude mixture by evapora- 
tion and the residue dispersed in a nonreactive 
organic solvent such as methylene dichloride, 
carbon tetrachloride, or diethyl ether. The re- 
sultant mixture may be successive]y washed with 
dilute aqueous sodium hydroxide and water, and 
dried with anhydrous sodium sulfate. The sepa- 
ration of the product is then accomplished by 

30 3.43 grams (0.15 mole) of sodium was dissolved 
in 59.7 grams (1.86 mole) of methanol to prepare 
an alcoholic solution of the corresponding alco- 
holate. This solution was added portionwise 
over a period of 5 minutes with stirring to 23.1 
35 grams (0.07 mole) of C,-(2,4,5-trichlorophenyl)- 
dichlorothiophosphate (having a density of 1.65 
at 25 ° C.. and a refractive index n D of 1.6054 at 
35 ° C.) dissolved in 25 milliliters of methanol. 
The temperature rose to 40 ° C. during the addi- 
40 tion, and the mixture was subsequently main- 
tained at the same temperature for 10 minutes 
to complete the reaction. The methanol was 
then removed by evaporation, and the residue 
dispersed in 100 milliliters of diethyl ether. The 
45 resulting dispersion was successively washed with 
dilute sodium hydroxide and water, and dried 
with anhydrous sodium sulfate. The diethyl 
ether was then removed by evaporation to obtain 
0-2,4,5 - trichlorophenyl O,O-dimethylthiophos- 
50 phare as a colorless off. The latter product was 
fractionally distilled under reduced pressure fo 
obtain substantially pure O-2,4,5-trichlorophenyl 
O,O-dimethylthiophosphate having a boiling 
- point of 152°154 ° C., a density of 1.46 at 28 ° 
55 and a refractive index n» of 1.559 at 5 ° 

with an alkali metal methylate or an alkali metal 
ethylate. The reaction is carried out in an inert 
organic solvent and conveniently in the alcohol 25 
employed in the preparation of the alcoholate. 
Good results are obtained when employing two 
molecular proportions of the alcoholate with each 
molecular proportion of O- (2,4,5 - trichloro- 
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This invention is directed to the O-2,4,5-tri- evaperation.of thesotyent..If desiret,..the/P:0d-. 
6hlorophenyl O,O-dialkyIthiophosphgtes having ut may be fuvther-puried :by :fractional. dis 
the formula tfl!ation under reduced .pressue.. 
C1 The 0 -:(2,4,5 - trichlorophen:l) d{chlorothio 
I s o-R 5 phosphate empl0Yed,sastar-tin:.mateialmY 
Cl_(---o_ / be prepared hy. reaoting .a .molecu!ar. excess.-of 
lX.. thi0Phosph0rF1.chtoide-(PSCh), with .an à:.lk«li 
 \o--R moral 2,4»5-trichloro.phente. "Geod .results- 
0btined when "emp!eying 
wherein R represents a methyl or ethyl radical. 10 thioPhosphoryl chloride per mole of '2i4,5tri 
These..nev compounds are ofiy !iquids,. somewhat chtor0phenate. 
soluble in many organic solvents, and substan- sodium sa!t, s added por.ti0nwise wth-stim, inÇ 
tially insoluble in water. They are of value as to..the thiophosphoryl chloride and .the .mixture 
toxic constituentso'f 'insecticide compositions, subsequently ,armed for a  short, rime .o com- 
The new compounds may be prepared by re- 15 Plete the.reaotion.. T, he Czude reaction mixture 
acting O - (2,4,5  trichlorophenYl) dichlor0thio - is.then.,filtered .a.nd the filtrate fractionally 
phosphate of the formula til!ed under reduced, pressure to :sepaaç '.he 
.c "o,oduct :  



O-2,4,5-richIoropheny O,O-diehI- 
hioposphe 
ci 
CI --O-- 
0--CH--CH 
3.43 grams (0.15 mole) of sodium was dissolved 
in 59 grams (1.28 mole) of ethanol and the re- 
sulting solution added portionwise over a period 
of 5 minutes with stirring to 23.1 grams (0.07 
mole) of O-2,4,5-trichlorophenyl dichlorothio- 
phosphate dissolved in 25 milliliters of ethanol. 15 
During the addition the temperature of the reac- 
tion mixture rose to 40 ° C., and the mixture was . 
subsequently maintained at this same tempera- 
ture for 10 minutes to complete the reaction. 
The ethanol was then removed from the crude 2o 
reaction mixture by evaporation, and the residue 
dispersed In 100 milliliters of diethyl ether. The 
resulting mixture was successively washed with 
dilute aqueous sodium hydroxide and water, and 
dried With anhydrous sodium sulfate. The di- 25 
ethyl ether was then removed by evaporation to 
obtain O-2,4,5-trichlorophenyl O,O-diethylthio- 
phosphate as a pale yellow off having a density of 
1.32 at 23 ° C. and a refractive index o of 1.5388 
at 35 ° C. 
The new thiophosphates have been round ef- 
fective as insecticides and are adapted to be em- 
ployed for the control of a wide range of agricul- 
tural and household pests. For such use the 
products may be dispersed on a finely divided 35 
solid and emploYed as dusts. Also, such mixtures 
may be dispersed in water with the aid of a wet 
tlng agent and the resulting aqueous suspensions 
employed as sprays. In other procedures, the 
products may be employed in ofls, as constituents 4O 
of oil in water emulsions, or in water dispersions 
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4 
with or wlthout the addition of dispersing or 
emulsifying agents. 
The products of the preceding examples have 
been tested for the control of two-spotted spider 
mite, bean aphid, Mexican bean .beetle, and 
Southern army worm. In representative opera- 
tions against such organisms, 100 per cent kills 
have been obtained with aqueous spray composi- 
tions containing 0.12 to 2 pounds of the toxicant 
per 100 gallons of spray mixture. 
I claim: 
1. Art O-2,4,5-trichlorophenyl O,O-dialkylthlo- 
phosphate having the formula 

CI 
I S O--R 
Ol_Ç_o_( 
1 O--R 

wherein R represents a member of the group con-.. 
sisttng of the methyl and ethyl radicals. 
2. O=2,4,5-trichlorophenyl O,O-dimeihylihio- 
phosphate. 
3. O = 2,4,5 = trichlorophenyl  O,O=diethylthto- 
phosphate. 
CLARENCE L. MOYLE. 
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